
PRIORITY DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH 
RULE 17.1(a) OR (b) 



QflBce 



CO 

I 



PCT/GB 2003 / 0 a 0 5 7 7 





INVESTOR IN PEOPLE 



The Patent Office 
Concept House 
CardiETRoad 
Newport 

South Wa«Bpp.«^ 

NPio 8Q$_^^^ 0 8 MAy 2003 



PCT 



I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) of 
the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein 



Li accordance with the Patents (Companies Re-registration) Rules 1982, if a company named in 

this certificate and any accompanying documents has re-registered under the Companies Act 1980 
with the same name as that with which it was registered immediately before re-registration save 
tor the substitution as, or inclusion as, the last part of the name of the words "pubUc limited 
company or their eqmvalents in Welsh, references to the name of the company in this certificate 
and any accompanymg documents shaU be treated as references to the name with which it is so 
re-registered. 



accord^ce with the rules, the words "pubUc limited company" may be replaced by p.l.c., pic. 



Re-registration under the Companies Act does not constitute a new legal entity but merelv 
ubjects the company to certain additional company law rules. 



Signed\^-A 
Dated 1 April 2003 




Patents Form 1/77 



patents Act 1977 
( .hitel6) 



I Cffice l_ 



19FEB02 E6970i5-7 DD2748_ 
POimm 0.00-0201626.3 



Request for grant of a patent 

(See the notes on the back oftbSsOtan. You can also get an 
exphnaiotyteattetSrom theFateatOIBcetobelpyouBBbt 
Ibisfanaf 



E 

n FEB M 

MEWPOBT 



The Patent Office 

Cardi£fRoad 
Newport 
South Wales 
NPIO 8QQ 



1. Your reference 



P0697 



2. Patent application number 

(TTie Patent OfBce wWmim this part) 



0203826.3 



3. ^ Full name, address and postcode of the or of 
each applicant (underline aU surnames) 



Patents ADP number Of you knowi^ 

If the applicant is a corporate body, give the 
country/state of its incorporation- - 



CERAMASPEED LIMITED 
Zortech Avenue 
Oldington 
Kidderminster 
Worcestershire DYll 7DY 



4. Title of the invention 



^'^^-(b- cf-^ 



ELECTRIC HEATER ASSEMBLY 



5- Name of yoar agent (ifysshaVe me) 

"Address for service" in the United Kingdom 
to which all correspondence should be sent 

(including the postcode) 



Patents ADP number (if you know it) 



DEREK JACKSON ASSOCIATES 

The Old YardV Lower Town 
Claines 

Worcester WR3 7RY 



If you are declaring priority from one or more 
earlier patent applications, give the country 
and the date of filing of the or of each of these 
earlier applications and (ifyouknowit) the or 
each application number 



Countrjr Priori^ application number Date of filing 

(ifyouicnojvit) (day / month / year) 



If this appUcation is divided or otherwise 
derived from an earlier UK application, 
give the number and the filing date of 
the earlier application 



Number of earlier appUcation 



Date of filing 
(day /monA/ year) 



8. 



Is a statement of inventorship and of right 
to grant of a patent required in support of 
this request? (Answer Tes'if' 

a) any applicant named in part 3 is not an inventor, or 

b) diere is an in ventor who is not named as an 
appb'cannor 

c) Any named applicant is a corporate body. 
See note (d)) 



Patents Form 1/77 



Patents Fonn 1/77 

- ^. Enter the number of sheets for any of the 
t following items you are nung with this fonn. 
* Do not count copies of the same document 



Continuation sheets of this form 
Description 

Claim (y ^ 
Abstract ^ 




Drawing 



Pi 



2X 



10. If you are also fUing any of the following, 
state how many against each item. 

Priority documents 



Translations of priority documents 

Statement of inventorship and right 
to grant of a patent (Patents Form 7/77) 



Request for preliminary examination 

and search (Psttm^Fopn 9/77) 1 






Request for substantive examination 
(PatentsForm 10/77) 


r 




Any other documents 
(please specify) 






11. 


I/We request thegi 


laolofa^p^Jent on the basis of this application. 




Signature 


18 Feb 2002 


~ '- 

12. Name and daytime telephone number of 

person to contact in the United Kingdom Derek Jackson 


- Tel : 01905 755*180 



l^applicaacnforapatenthasbeenmed. the ComptroUer of the Patent Office -^f "l^f ^J^/f "^'^5^^^ 
o^oZ^unication of the invention shovddbe prohibited or restricted under Section 22 of the Patents Act 1977. You 
Zmr^S^edifitisnecessarytoproMbitorrestrictyourinv^^^ 
UnitedJQngdom.Secaon23ofthePatantsActl977stopsyoufromapplyingforapaten^ 

v^aen paLission Brom the Patent Office unless an appUcation has been filed at least 6 weeks b^rehand in the 
United hngdam ibr a patent for the same invention and either no direction prohibiting pubUcatlon or 
communication has been given, or any such direction has been revoked. 

^^^you need help to M in this form or you have any questions, please contact the Patent Office on 08459 500505. 

b) Write your answers in capital letters using black ink or you may type them 

c) ffthereisnot^oughspacefora]ltherelevantdetaihonanypartofthisform.pl^econ^^ 

sheet of paper and write 'see continuation sheef in the relevant part (s). Any continuatjon sheet should be 

attached to this form. 

d) If you have answered Yes' Patents Form 7/77 will need to be filed, 

e) Once you have filled in the form you must remember to sign and date it 

f) For details of the fee and ways to pay please contact the Patent Office. 

Patents Form 1/77 




- 1 - • , * 

ELECTRIC HEATER ASSEMBLY 

This invention relates to electric heater assemblies for 
smooth top cooking' appliances, particularly such 
5 appliances having glass-ceramic cooking surfaces. 

More particularly, the invention relates to such heater 
assemblies having heating elements arranged and connected 
such that separate heating zones are provided, namely a 
10 first heating zone at least partially surrounded by at 
least one second heating zone. A wall of thermal 
insulation material is known to be provided to separate 
the heating zones . 

15 The first heating zone usually comprises a main heating 
zone which can be operated alone. The at least one 
second heating zone comprises an auxiliary heating zone 
which is arranged to be operated together with the first 
heating zone. 

20 

In a known arrangement, the first heating zone is 
circular and is arranged concentrically with a 
surrounding second heating zone. In a further known 
arrangement, a circular first heating zone is bordered by 
25 a substantially crescent-shaped second heating zone, to 
form an overall oval arrangement, or is bordered on 




either side with two wing-like second heating zones, to 
form what is commonly referred to as an ^angel' 
arrangement . 



5 When the first, or main, heating zone is operated alone, 
it is desirable that operation should be at optimum 

maximum power in order to provide maxdjoum efficiency, of — 

operation, such as for boiling a liquid in a cooking 
vessel overlying the first heating zone. However, when 
10 this heating zone is operated with the second, or 
auxiliary, heating zone, the first heating zone may 
provide excessively high power relative to the second 
heating zone, leading to unsatisfactory heat distribution 
In the heater" assembly. In the case of a cohcehfric 
15 arrangement of the first and second heating zones, high 
power in the main central heating zone relative to the 
auxiliary outer heating zone provides what is known as a 
centre-weighted heat distribution, which can be . 
undesirable. 

20 

In order to deal with this problem, it is known to 
provide an arrangement in which a further heating element 
is located with the heating element or elements in the 
outer heating zone of a heater assembly having a 
25 concentric arrangement of central and outer heating 
zones. When the central and outer zones are operated 
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together, the heating .element or elements in the central 
heating zone is or are arranged to be electrically 
connected in series with the further heating element 
provided in the outer heating zone. This reduces the 
5 power in the central heating zone to an acceptable level, 
but allows the optimum full power of the central heating 
zone to be obtained when the central heating zone is 
operated alone, without the heating element or elements 
therein being connected in series with the further 
10 heating element. However, such an arrangement is complex 
and expensive to implement. 

It is an object of the present invention to overcome or 
minimise this problem. 

15 

According to the present invention there is provided an 
electric heater assembly for a smooth top cooking 
appliance, the assembly comprising: a first heating zone 
provided with at least one first heating element, and at 

20 least one second heating zone provided with at least one 
second heating element, the at least one second heating 
zone at least partially surrounding the first heating 
zone; a first cyclic energy controller for energising the 
. at least one first heating element from a power supply; a 

25 second cyclic energy controller for energising the at 
least one second heating element from the power supply; 



the assembly being adapted whereby the first heating zone 
is operable alone with the first cyclic energy controller 
controlling power of the at least one first heating 
element at selected settings between a maximum duty cycle 
5 and a minimum duty cycle; the assembly being further 

adapted whereby the first and at least one second 'heating 

zones are operable together and such LhaL in a selected 

full power operating condition of the assembly the second 
cyclic energy controller energises the at least one 

10 second heating element at substantially maximum duty 

cycle to provide a substantially maximum power in the at 
. least one second heating zone, and the first cyclic 
energy controller energises the at least one first 
heating element at less than maximum duty cycle to 

15 provide less than maximum power in the first heating 
zone . 

The heater assembly may be still further adapted whereby 
the first and second heating zones are operable together 

20 such that, at selected operating power conditions of the 
heater assembly, lower than the full power operating 
condition, a predetermined ratio is arranged between the 
duty cycle provided by the first cyclic energy controller 
and the duty cycle provided by the second cyclic energy 

25 controller. 



The predetermined ration may be fixed. In such a case, 
the predetermined ratio may be that obtaining at the full 
power operating condition of the heater assembly and may 
be maintained down to a low power operating condition of 
5 the heater assembly limited by a minimum duty cycle 

achievable by the first cyclic energy controller. When 
such low power operating condition of the heater assembly 
is reached, a lower power operating condition of the 
heater assembly may be obtained by maintaining, at its 

10 minimum value, the duty cycle set by the first cyclic 
energy controller and further reducing the duty cycle 
provided by the second cyclic energy controller whereby a 
further predetermined ratio is established between the 
duty cycles provided by the first and second cyclic 

15 energy controllers. 

In an alternative arrangement, the predetermined ratio 
may be variable. In such a case, the ratio may be 
arranged to vary in predetermined manner whereby it is 

20 gradually changed from an initial value, obtaining at the 
full power operating condition of the heater assembly, to 
a final value, obtaining at a lowest power operating 
condition of the .heater assembly. The final value of the 
ratio may be substantially unity, achieved by operating 

25 both the first and the second cyclic energy controllers 
to provide substantially minimum and matched duty cycles. 
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In the selected full power operating condition of the 
heater assembly, the second cyclic energy controller may 
be arranged to energise the at least one second heating 
element at substantially 100 percent duty cycle, with the 
5 first cyclic energy controller arranged to energise the 
at least one first heating element at about 80 percent 
dury cycle! 

The first and second cyclic energy controllers may 
10 comprise first and second cycling energy regulators or 
first and second cycling relays. 

The first and second cyclic energy controllers may be 
operated by a microprocessor-based control system which 
15 may be associated with manual input selection means. 

The first heating zone may comprise a main heating zone, 
with the at least one second heating zone comprising at 
least one auxiliary heating zone. 

20 

The first heating zone may be circular and arranged 
concentrically with and surrounded by one or more second 
heating zones - 

25 Alternatively, the first heating zone may be circular and 
partially bordered by one or two second heating zones. 




The first and second heating zones may be separated by a 
wall of thermal insulation material. 

The smooth top cooking appliance may comprise a glass- 
5 ceramic cooking surface. 

By means of the present invention, . an electric heater 
assembly is provided in which a first, or main, heating 
zone is operable alone at optimum power, but is 

10 automatically reduced in simple manner to a desired lower 
power when operated together with at least one associated 
second, or auxiliary, heating zone. Furthermore, a 
desired ratio between the heating powers of the first and 
second heating zones is' readily obtained, at selected 

15 settings of the heater assembly, over the operating range 
of the heater assembly. 

For a better understanding of the present invention and 
to show more clearly how it may be carried into effect, 
20 reference will now be made, by way of example, to the 
accompanying drawings in which: 

Figure 1 is a schematic plan view of an embodiment of an 
electric heater assembly according to the present 
25 invention; and 



Figures 2 and 3 are plan views of alternative heater 
arrangements for use in the assembly of Figure !• 

In an electric heater assembly 2, a radiant electric 
5 heater 4 is provided for location beneath a glass-ceramic 

cooking surface 6 in a cooking appliance. The heater 4 
has a lueLdl difcih 8 c ont aim rng---a— l ayer 10 of tho:^ e l and 

electrical insulation material^ such as microporous 

thermal and electrical insulation material. A ring- 
10 shaped wall 12 of thermal insulation material extends 

peripherally around the heater and a ring-shaped inner 

wall 14 is optionally provided concentrically with the 

peripheral wall 12. 

15 Two concentric heating zones are provided in the heater^ 
a first main heating zone 16 being surrounded by a second 
auxiliary heating zone 18. A first heating element 20 of 
well known form is arranged in the first heating zone 16 
and a second heating element 22 of well known form is 

20 similarly arranged in the second heating zone 18. 

Multiple first and second heating elements 20, 22 could 
be provided in the first and second heating zones 16, 18, 
if desired. 

25 The first heating element 20 is electrically connected by 
leads 24 to a first cyclic energy controller 26, by means 
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of which the first heating element 20 is energised from a 
power supply 28. 

.The second heating element 22 is electrically connected 
5 by leads 30 to a second cyclic energy controller 32^ by 
means of which the second heating element 22 is energised 
from the power supply 28. 

The first and second cyclic energy controllers 26, 32 
10 comprise first and second cycling energy regulators or 

first ancf second cycling" relays . They are arranged^to" be" 
operated by a microprocessor-based control system 34 
which is associated with a manual input selection means 
'36 by means of which desired power settings of the heater 
15 4 can be entered and also selection of the heating 
elements for energising. 

The heater assembly 2 is arranged whereby the first . 

heating element 20 can be energised alone, to operate 
20 only the first heating zone 16, or can be energised 

together with the second heating element 22, to operate 

both the first and the second heating zones 16 and 18. 

When the first heating zone 16 is operated alone, the 

first cyclic energy controller 26 operates to control the 
25 power of the first heating element 20,. at selected 

settings of the input selection means 36, between a 



maximum duty cycle and a minimum duty cycle. Full power 
of the first heating element 20 is arranged at maximum 
duty cycle of the first cyclic energy controller 26 and 
is arranged to provide optimum heating performance of the 
5 first heating zone 16 when a cooking vessel (not shown) 
is located on the cooking surface 6 overlying the first 
hearing zone 16- 

When the first and second heating zones 16, 18 are 

10 operated together, it is arranged that in a selected full 
power operating condition of the assembly 2 the second 
cyclic energy controller 32 energises the second heating 
element 22 at substantially maximum duty cycle, namely 
100 percent duty cycle, to provide a substantially 

15 maximum power in the second heating zone 18. At the same 
time, in this operating condition of the assembly 2, the 
first cyclic energy controller 26 is arranged to energise 
the first heating element 20 at less than maximum duty 
cycle to provide less than maximum power in the first 

20 heating zone 16. Such less than maximum duty cycle may 
be suitably about 80 percent duty cycle. In the absence 
of such reduction in power in the first heating zone 16, 
the maximum power available in the first heating zone 16 
would result in the first heating zone 16 being much 

25 hotter than the second heating zone 18, resulting in the 
heater 4 having a heat distribution undesirably weighted 
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towards the centre. By means of the reduction in power 
in the first heating zone 16, a better heat distribution 
is achieved. 

5 A further feature of the heater assembly 2 is available 
when the first and second heating zones 16, 18 are 
operated together. It is provided that as operating 
power conditions of the heater assembly 2 lower than the 
full power operating condition are selected, a 

10 predetennined fixed or varying ratio is arranged between 
the duty cycle provided by" the fxrst cyclic energy * 
controller 26 and the duty cycle provided by the second 
cyclic energy controller 32*. The predetermined ratio can 
be that obtaining at the full powelc operating condition 

15 of the heater assembly 2 and can be substantially fixed 
and maintained down to a low power operating condition of 
the heater assembly 2 limited by a minimum duty cycle 
achievable by the first cyclic energy controller 26. 
When such low power operating condition of the heater 

20 assembly 2 is reached, a lower power operating condition 
of the heater assembly 2 can be obtained by maintaining, 
at its minimum value, the duty cycle set by the first 
cyclic energy controller 2 6 and further reducing the duty 
cycle provided by the second cyclic energy controller 32, 

25 whereby a further predetermined ratio is established 

between the duty cycles provided by the first and second 




cyclic energy controllers 26, 32. This enables a lower 
overall minimiom power to be obtained from the heater 
assembly 2, although the heat distribution would become 
• more weighted towards the centre of the heater. Since 
5 the power is low, this is unlikely to adversely affect 
cooking performance on the heater 4 . 

In an alternative arrangement, the ratio between the duty 
cycles provided by the first and second cyclic energy 

10 controllers 26 and 32 can be arranged to vary in 

predetermined manner whereby the ratio is gradually 
changed from an initial value,, obtaining at the selected 
full power operating condition of the heater assembly 2, 
to a final value obtaining at the selected lowest power 

15 operating condition of the heater assembly 2. The final 
value of the ratio can be arranged to be substantially 
unity, achieved by operating both the first and the 
second cyclic energy controllers 26 and 32 to provide 
substantially minimum and matched (i.e- the same) duty 

20 cycles. 

The heater assembly 2 of the present invention is not 
limited to the heater 4 having a concentric arrangement 
of first 16 and second 18 heating zones. As shown in 
25 Figure 2, an alternative heater 4A for use in the 

assembly 2 of Figure 1 comprises an oval metal dish 8 
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with a layer 10 of thermal insulation material. A first 
main heating zone 16, having a first heating element 20, 
is bordered by a crescent-shaped second auxiliary heating 
zone 18, having a second heating element 22. A 
5 peripheral wall 12 of thermal insulation material is 
provided and a further wall portion -14 of thermal 
insulation material divides the two heating zones 16, 18. 
The first heating element 20 has leads 24 for connection 
to the first cyclic energy controller 26 of Figure 1 and 
10 the second heating element 22 has leads 30 for connection 
to the second cyclic energy controller 32 of Figure 1. 
Operation of the resulting heater assembly is 
substantially the same as that previously described with 
feFererice' to' Figure 1- 

15 

As shown in Figure 3, a further alternative heater 4B for 
use in the assembly 2 of Figure 1 is similar to that 
shown in Figure 2 with the exception that two second 
auxiliary heating zones 18 are provided bordering a first 

20 main heating zone 16. Heating elements 22 in the second 
heating zones 18 are connected in series or in parallel 
and have leads 30 for connection to the second cyclic 
energy controller 32 of Figure 1. Heating element 20, in 
the first heating zone 16, has leads 24 for connection to 

25 the first cyclic energy controller 26 of Figure 1. 



CLAIMS 



1. An electric heater assembly for a smooth top cooking 
appliance^ the assembly comprising: a first heating zone 
5 provided with at least one first heating element, and at 
least one second heating zone provided with at least one 

second heating element, the at least one second heating 

zone at least partially surrounding the first heating 
zone; a first cyclic energy controller for energising the 

10 at least one first heating element from a power supply; a 
second cyclic eneFgy controller for energising thie a:t 
least one second heating element from the power supply; 
the assembly being adapted whereby the first heating zone 
■ "is operable alone" with the first cyclic energy controller 

15 controlling power of the at least one first heating 

element at selected settings between a maximum duty cycle 
and a minimum duty cycle; the assembly being further 
adapted whereby the first and at least one second heating 
zones are operable together and such that in a selected 

20 full power operating condition of the assembly the second 
cyclic energy controller energises the at least one 
second heating element at substantially maximum duty 
cycle to provide a substantially maximum power in the at 
least one second heating zone, and the first cyclic 

25 energy controller energises the at least one first 
heating element at less than maximum duty cycle to 




r 
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provide less than maximum power in the first heating 
zone . 



2. An assembly as claimed in claim 1, wherein the 
5 heater assembly is further adapted whereby the first and 
second heating zones are operable together such that^ at 
selected operating power conditions of the heater 
assembly, lower than the full power operating condition, 
a predetermined fixed or varying ratio is arranged 
10 between the duty cycle provided by the first cyclic 
energy controller and the duty cyx:Te~p^vided by"the~ 
second cyclic energy controller. 

3. An assembly as claimed in claim 2, wherein the ratio 
15 is fixed- 

4. An assembly as claimed in claim 3, wherein the 
predetermined ratio is that obtaining at the full power 
operating condition of the heater assembly. 

20 

5. An assembly as claimed in claim 3 or 4, wherein the 
predetermined ratio is maintained down to a low power 
operating condition of the heater assembly limited by a 
minimum duty cycle achievable by the first cyclic energy 

25 controller. 
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6. An assembly as claimed in claim 5, wherein when such 
low power operating condition of the heater assembly is 
reached, a lower power operating condition of the heater 
assembly is obtained by maintaining, at its minimum 

5 value, the duty cycle set by the first cyclic energy 
controller and further reducing the duty cycle provided 

by the second cyclic: tjiiergy contro lle r wbex eby a further 

predetermined ratio is established between the duty 
cycles provided by the first and second cyclic energy 

10 controllers. 

7. An assembly as claimed in claim 3, wherein the ratio 
is variable. 

15 8. An assembly as claimed in claim 7, wherein the ratio 
is arranged to vary in predetermined manner whereby it is 
gradually changed from an initial value, obtaining at the 
full power operating condition of the heater assembly, to 
a final value, obtaining at a lowest power operating 

20 condition of the heater assembly. 

9. An assembly as claimed in claim 8, wherein the final 
value of the ratio is substantially unity, achieved by 
operating both the first and second cyclic energy 
25 controllers to provide substantially minimum and matched 
duty cycles. 



10. An assembly as claimed in any preceding claim, 
wherein in the selected full power operating condition of 
the heater assembly, the second cyclic energy controller 
is arranged to energise the at least one second heating 
element at substantially 100 percent duty cycle, with the 
first cyclic energy controller arranged to energise the 
at least one first heating element at about 80 percent 
duty cycle. 

11. An assembly as claimed in any preceding claim, 
wherein the first and second cyclic' energy controllers 
comprise first and second cycling energy regulators or 
first and second cycling relays . 

12. An assembly as claimed in any preceding claim, 
wherein the first and second cyclic energy controllers 
are operated by a microprocessor-based control system. 

13- An assembly as claimed in claim 12, wherein the 
microprocessor-based control system is associated with 
manual input selection means. 

14. An assembly as claimed in any preceding claim, 
wherein the first heating zone comprises a main heating 
zone, with the at least one second heating zone 
comprising at least one auxiliary heating zone. 




15. An assembly as claimed in claim 14^ wherein the 
first heating zone is circular and arranged 
concentrically with and surrounded by one or more second 
heating zones. 



5 

16. An assembly as claimed in claim 14^ wherein the 

j^i^rs- t heating z e- no is circu -la- r a nd partially bordered by 

one or two second heating zones. 

10 17. An assembly as claimed in any preceding claim, 

wherein the first and second heating zones are separated 
by a wall of thermal insulation material. 

18. An assembly as claimed in any preceding claim, 
15 wherein the smooth top cooking appliance comprises a 

glass-ceramic cooking surface. 

19. An -electric heater assembly substantially as 
hereinbefore described with reference to, and as shown 

20 in, the accompanying drawings. 



r 
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ABSTRACT 



ELECTRIC HEATER ASSEMBLY 



5 An electric heater .assembly (2) for a smooth top cooking 
appliance comprises first and second heating zones (16 
and 18) provided with first and second heating elements 
(20 and 22), respectively, the second heating zone (18) 
at least partially surrounding the first heating zone 
10 (16). First and second energy controllers (26 and 32) 
energise th.J.^rs t ^aTT^cond hi"at ing ' ^^^^^s~ (20~^' 
22), rBspjctlvify,>fMy^.^l^^'ojer supply (28). The first 
heating zLe^g^^S^operahl^ alone with the first cyclic 
■ -energy- cbnt^M^iVu^ dfThe first " 

15 heating element (20) at~^^cted settings between a 

maximum duty cycle and a minimum duty cycle. The first 
and second heating zones (16, 18) are operable together 
such that, in a selected full power operating condition 
of the assembly, the second cyclic energy controller (32) 
20 energises the second heating element (22) at 
substantially maximum duty cycle to provide a 
substantially maximum power in the second heating zone 
(18), and the first cyclic energy controller (26) 
energises the first heating element (20) at less than 
25 maximum duty cycle to provide less than maximum power in 
the first heating zone (16) . 
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